A study was conducted to evaluate a recently available fluorescent antibody test (FAT) conjugate for the detection of leptospires in tissues of aborted and stillborn horses, to determine the leptospira antibody titers and compare serologic test results with FAT results, and to determine the prevalence of leptospira-induced abortions and stillbirths in the equine population of central Kentucky. From July 1, 1988 through June 30, 1989, 15 (2.5%) of 594 submissions (fetuses, stillborn foals, and/or placentas) were diagnosed as leptospirosis by the FAT (14 of 15 tested) and/or microscopic agglutination test (12 of 14 tested). Of the 12 serologically positive fetal fluids, 10 had high tigers against Leptospira interrogans serovar pomona and 2 against serovar grippotyphosa.
isolation media, and the prolonged incubation period 1, 7, 8, 12, 20 Tissues from animals that have been dead longer than 24 hours without refrigeration and tissues that have been frozen are not suitable for isolation. 1, 12 Serologic results on mare's serum are of little value for leptospires. Because fetuses were seldom submitted in early abortion cases, placental tissues were usually tested. If placenta and fetus or stillborn foal were submitted, the placenta and kidney were tested. Kidney and liver were tested if placenta was not submitted. Heart blood, thoracic or peritoneal fluid (body fluid), or pericardial fluid were tested serologically when available. Maternal serum samples were tested when available. because a high percentage of horses have antibody titers to 1 or more leptospira serogroups 2, 4, 8, 9, 13, 18, 19, 22, 23 The fluorescent antibody test (FAT) has been used with success to detect leptospires in equine tissues, [5] [6] [7] 10, 13, 24 but a good quality multivalent conjugate has not been FAT procedure. Using the conjugate provided, a the following modifications were made to the methods previously described. 14 Tissue impressions were applied directly to the widely available. However, a multivalent leptospira glass slide, and after staining, the slides were examined using fluorescent antibody conjugate that can be used suc-a 200-watt mercury bulb at a magnification of 950 x . cessfully for the diagnosis of leptospira infections in Serologic examination. Fetal fluids and maternal sera were bovine, porcine, and ovine specimens has recently been tested for leptospira antibodies by the microscopic agglutimade available for general diagnostic use. 14 temperature and examined by darkfield microscopy every 2 wk for leptospires. The EMJH tubes were held 4 mo before being classified as negative. All isolates were submitted to a reference laboratory" for identification by restriction enzyme analysis.
Other microbiology. All placenta, lung, liver, and stomach contents were cultured for aerobic bacteria, and all stomach contents were examined for leptospires and other bacteria by darkfield microscopy. Fungus isolation was attempted on selected placentas. All cases were tested for equine herpesvirus I by FAT. Isolation attempts for herpesvirus and equine arteritis virus were made in cell culture.
Results
Fifteen (2.5%) of the 594 cases tested were diagnosed as leptospirosis by FAT and/or MAT ( Table 2) . Eleven (73%) of the 15 cases were positive by FAT and MAT, 2 (13%) were positive by FAT and negative by MAT, 1 (7%) was positive by FAT and not tested by MAT, and 1 (7%) was positive by MAT and negative by FAT.
The MAT titers of fluids from the 12 seropositive cases ranged from 1:800 to ≥ 1:1,638,400 (Table 3) against either serovars pomona (10 cases) or grippotyphosa (2 cases). None of the fetal fluids from 461 cases diagnosed negative for leptospirosis by FAT had MAT titers (screened 1: 100) against any of the serovars. Maternal serum was obtained from 14 of the 15 cases, and all had MAT titers to 1 or more serovars; 13 (93%) had titers ≥ 1:6,400 to 1 or more serovars. Maternal serum was received from 27 cases diagnosed negative for leptospirosis; 18 (67%) of these had MAT titers but only 3 (11%) had titers ≥ 1:6,400 against any serovar. The gestation age of the infected animals varied from 195 days to term (Table 3) , and there was no breed predilection. The 15 cases were submitted from 14 farms scattered throughout central Kentucky. Two cases received 6 days apart were from 1 farm, and the fetal fluid and maternal serum of both cases had high MAT titers to serovar grippotyphosa.
Leptospires were isolated from 2 ( No viruses were detected or isolated from any of the 15 positive leptospira cases. Bacteria of possible significance were isolated from only 1 case (Table 3 , case 1). Numerous colonies of Escherichia coli and Streptococcus zooepidemicus were isolated from the lung, liver, stomach contents, and placenta of this case. Darkfield examination of all stomach contents, including the 15 positive cases, were negative for leptospires.
Discussion
A modification of a previously described FAT 14 was effective for detecting leptospires in infected equine tissues. Heart blood from the FAT-negative case (Table 3, case 11 ) had a very high MAT titer (1:1,638,400) . Binding of the antibodies to leptospires may have precluded attachment of the FAT conjugate, resulting in a false-negative test.
Fetal fluids from 12 (86%) of 14 positive cases had significant MAT titers. This was not surprising because equine fetuses are immunologically competent. 15 These results did contrast to those reported from Ireland, Table 2 . Number and prevalence by breed of equine submissions that were diagnosed as leptospirosis by fluorescent antibody test (FAT) and/or microscopic agglutination test (MAT). where MAT titers were not demonstrated in sera from fetuses involved in leptospira-induced abortions. 6, 7 Fluids from the 461 abortion or stillborn cases not diagnosed as leptospirosis were negative by MAT, suggesting that false-positive MAT results did not occur when fetal fluids were tested at the 1: 100 screening dilution.
In contrast to most (13 of 14) of the mares' sera, serologically positive fetal or stillborn fluids had high MAT titers against only 1 leptospira serovar, indicating that the serogroup of L. interrogans involved in 12 of 14 cases could be determined by using the MAT results obtained on fetal fluid. In this study, leptospira from the Grippotyphosa serogroup were involved in 2 cases and those from the Pomona serogroup in 10 cases. Leptospires were recovered from 2 cases ( Table   3 , cases 13 and 15), and both were identified as Leptospira interrogans serovar kennewicki. Serovar kennewicki is a member of the Pomona serogroup.
Maternal sera from 13 (93%) of 14 positive cases had MAT titers ≥ 1:6,400 to 1 or more serovars, whereas maternal sera from 24 of 27 negative cases had titers < 1:6,400 to all serovars, suggesting that fetuses or stillboms from all mares with MAT titers of ≥ 1-6,400 should be tested for leptospirosis using all the available techniques.
For the 12-month period, the prevalence of leptospira-induced abortions/stillbirths in the horse population of central Kentucky was 2.5% (15 of 594). There was no breed predilection, cases occurred in animals from 6 months gestation to term, and the disease was sporadic (13 cases from different farms and 2 cases from 1 farm).
